Persistent oxidative stress after ionizing radiation is involved in inherited radiosensitivity.
The SW620IR1 cell line was derived from SW620 human colon cells surviving to ionizing radiations. It shows an increased radiosensitivity and a higher yield of spontaneous chromosomal aberrations. In order to check whether altered reactive oxygen intermediates (ROI) metabolism is involved in this inherited phenotype, we compared the two cell lines for their radiation-induced modifications at the level of ROI production, antioxidant activities, and chromosomal aberrations. Compared to SW620, SW620IR1 cells exhibit a higher and more persistent ROI induction after various doses of ionizing radiations and a higher yield of dicentric chromosomes. They are also characterized by lower basal activities of glutathione peroxidase and manganese-containing superoxide dismutase, and lower ability to induce these antioxidant defenses after irradiation. Resumption of cell growth after irradiation coincides with maximal induction of antioxidant activities and normalization of ROI concentration. However, at that time radiation-induced chromosomal aberrations are not completely eliminated, leading to the proliferation of genetically unstable cells. These results indicate that the inherited sensitivity of SW620IR1 cells is associated with altered antioxidant activities resulting in higher and more prolonged oxidative stress after radiation exposure. They also suggest that the normalization of ROI levels allows these p53 mutant cells to resume proliferation although high levels of DNA damages are still persisting, thereby explaining the chromosomal instability observed as a delayed effect of radiation exposure.